Lipophilic statins can be osteogenic by promoting osteoblastic calcification in a Cbfa1- and BMP-2-independent manner.
Mevastatin (3-10 microM) and fluvastatin (0.1-10 microM), but not pravastatin, were found to promote calcification of MC3T3-E1 cells and their subclone MC4, in either the presence or absence of 3 mM inorganic phosphate stimulus. The mechanism of action was examined. Gel retardation assay and immunocytochemical analysis of core binding factor (Cbfa1) revealed that mevastatin and fluvastatin completed the nuclear export of Cbfa1, possibly thereby reducing the induction of the stably transfected p6OSE2-luc gene, and then promoted Cbfa1-independent calcification, which invariably occurred in both wild type and dominant negative Cbfa1-expressing cells. The induction of the bone morphogenetic protein-2 (BMP-2) gene promoter failed to respond to the statins. All the effects of the cell-permeable statins were negated by mevalonate pathway metabolites (geranylgeranylpyrophosphate > farnesylpyrophosphate > mevalonate) and reproduced by toxin B (a Rho-specific inhibitor), but not totally by Y27632 (a ROCK-specific inhibitor). The results suggest that lipophilic statins can be osteogenic by promoting Cbfa1- and BMP-2-independent calcification processes.